The driving mechanism of the outflows in young low-mass stars is an open question in star formation. The innermost part near the central proto-star, where the outflows originate, can be studied using high resolution spectroscopy. We present here our results from SALT-HRS instrument to resolve the structures in the outflows from a young stellar object undergoing an accretion outburst (V899 Mon). Our high resolution (R∼37000) optical spectrum could resolve multi-velocity component structures in the outflow traced by blue-shifted absorption in Hα and Ca II IR triplet lines. They are more consistent with magnetic reconnection winds than steady stellar outflows. We could also resolve the forbidden lines from the shocked regions in jets/outflows revealing a peculiar plateau structure.
Introduction
Accretion in young low-mass stars from their protoplanetary discs has recently been found to be episodic in nature by various studies. These low-mass sources which are undergoing short duration (years/decades) of heavy accretion (a factor of 10 to 100 increase in accretion rate) are known as FUors/EXors. These episodic outbursts could potentially solve some of the open issues in star formation like the "Luminosity Problem" [4] , the origin of knots in the outflows/jets from young stellar objects (YSOs) [5] , silicate crystallization in protoplanetary discs [1] etc. Episodic accretion can also significantly change the pre-main sequence isochrones used extensively for initial mass function and age/mass estimation [2] . From their number statistics it is estimated that every low-mass star will undergo ∼50 such short duration outbursts during its formation stage [8] . But the short duration of outburst (months/years) with respect to million year timescale of star formation, makes these outbursts extremely rare to detect in star-forming regions. The collimated jet launching mechanism in YSOs is still not fully understood. It has been proposed by various models that the outflows are correlated with the accretion. The protoplanetary discs of FUors/EXors are the perfect site to test these models as we can monitor the change in accretion rate and its effect on outflows from spectroscopic observations of the same source in short timescales.
With SALT's newly installed HRS spectrograph, we could resolve the structure and kinematics of the outflows originating from the innermost magneto-spheric region of accretion. We present here the resolved (R∼37000) components in a rare source in this family of outbursts, V899 Mon, using SALT-HRS.
Overview of V899 Mon
An outburst of V899 Mon (a.k.a. IRAS 06068-0641) located near the Monoceros R2 region (d∼905 pc; [6] ) was first discovered by the Catalina Real-Time Transient Survey (CRTS) and reported by [9] . They announced the source as a FUor candidate based on the constant brightening it has undergone since 2005. Our long-term multi-wavelength observations of this source started in 2009 and we could track the source undergoing transition from the first outburst phase to quiescent phase, and returning to a second outburst after spending a year in quiescence [7] .
Figure 1 (i) shows the R band light curve evolution of V899 Mon. Our long-term (∼5 years) medium resolution spectral monitoring of V899 Mon source shows outflows are overall correlated with the accretion rate in an outburst. But, in short timescales, there are significant fluctuations in the outflows. As shown in Figure 1 (ii), our first spectrum taken during the 1st outburst does not show any significant P-Cygni outflows. The outflows suddenly increased to its strongest level just before V899 Mon transitioned to quiescence. During quiescence the outflows completely disappeared. They were absent in the beginning of the 2nd outburst, but its strength slowly increased as the 2nd outburst progressed.
SALT-HRS Observation and Reduction
We acquired a high resolution (R ∼ 37000) spectrum of V899 Mon during its second outburst phase on 2014 December 22 using the Southern African Large Telescope High Resolution Spec-
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Structure and Kinematics of Outflows in YSOs J. P. Ninan (ii) trograph (SALT-HRS) [3] . Apart from target frames and flats, a ThAr arc lamp spectrum was also taken for wavelength calibration. Apertures for each order were extracted by adaptive thresholding of the flats. Sky lines were aligned and subtracted from the extracted spectrum. All the data reduction was done by writing a general SALT-HRS reduction tool in Python, and it is available to the public 1 . Observed velocities were finally translated to heliocentric velocities by adding +0.92 km/s calculated using rvcorrect task in IRAF.
Outflow structure near core
The time evolution of the heavy outflows just before V899 Mon stopped its first outburst are consistent with a magneto-spheric accretion instability, which temporarily paused the accretion outburst into a quiescence. In such a scenario, probing the innermost region of outflowing gas is crucial to understand the dynamics of these winds/outflows. The blue-shifted absorption components in these classical P-Cygni profile of the Hα line, shown in Figure 2 , are due to absorption by the outflowing gas from the innermost region. Hence, any structures in the outflow gas are directly reflected in the profile shape of the absorption component. The red-shifted part of the line profile peaks at +18 km/s and has smooth wings with an extra broad component reaching up to a velocity of +420 km/s. The blue-shifted outflow absorption component extends up to -722 km/s. We could see structures in absorption at -648 km/s, -568 km/s, -460 km/s, -274 km/s, -153 km/s, -100 km/s and -26 km/s. Similar outflow velocity components are seen in the Ca II IR triplet lines also. These outflow absorption lines are optically thin and hence can be used to estimate the column density in the outflow to be N H ∼3.8×10 20 cm −2 . These components are consistent with what we expect from a magnetic reconnection driven wind rather than a steady stellar wind. Our ongoing HRS multi epoch observation will help us in constraining the timescale and the velocity evolution of each of these sub-components. 
Outflow structure in large scale
Using HRS we could also resolve the forbidden lines [OI] 6300Å , 6363Å and [Fe II] 7155Å originating in low density shocked regions of jets/outflows. These lines show a very interesting plateau profile (see Figure 3) . [OI] 6300Å shows a strong red-shifted emission at +25 km/s with an FWHM of 21 km/s. The emission in the blue-shifted part extends up to -450 km/s. Since the forbidden line emissions are optically thin, their fluxes are directly proportional to the column density of the emitting species. The plateau profile implies an almost equal column density in each projected velocity component in the outflow. From the line flux and ratios we could estimate the outflow rate to be 2×10 −7 M /yr, temperature ∼ 9000 K and density N e ∼ 2×10 5 to 4×10 6 cm −3 . 
Conclusions
Our long-term monitoring has suggested instabilities in the magneto-spheric accretion region to be the plausible cause of the break in the first outburst of V899 Mon. SALT-HRS spectrum taken with R∼ 37000 could resolve multiple velocity components in the P-Cygni profile, which traces the outflow wind from the magneto-spheric accretion region (with velocities upto -722 km/s). The HRS spectrum could also resolve forbidden line emissions originating in shocked regions by outflows/jets, revealing a very peculiar plateau structure, with velocity components extending up to -500 km/s.
